wn*wmr (jp) 02) & Jffl Jf*p & $g (a) (io«iwH^ia## 

ft|H!¥9 -245801 

(43)&WB ¥(fc9¥(1997)9£19B 



(51)Inta 6 






f i sis^sm 


HO 1M 


4/86 




H0 1M 4/86 M 




4/88 




4/88 K 




4/92 




4/92 




8/02 




8/02 K 




8/10 




8/10 








8S*«©»9 FD (4 8 1) 






*HK¥8-82105 


(7DUISA 000217228 










(22} WISH 




5p^8^(1996) 3 Mil B 










(7DUKA 000218166 








sea as 








lHSSS¥Jff*ftfflBI242lS»© 8 








(74)ft8!A #a± « mi. 











(54) B6M©«»] ilf»?B#«»f!SjKi»«t!U8mffiR^<D!9iS*S 



(57) imm 

im&] timm i t&$yi2 e>ia(c<fiai4 m 

imt>ti.z. ximmwzmt&mmm&zmtt 

imn®v®£X'%&. z<omm<7)wmiziiffi®M¥i<?> 
ztizixcDmmmzmmmzfflxmifiRvmtfLi-z, z 
ttzx*)mtii. 




(2 

1 • 

[ttffMSOttH] 

[ff^ja i ] tmtj *>%$mm, xitmt j * 
y-mmmbm^muzxhrnmifi. axmrnt 

iwmwmw*. io 

x, %immmizm?im<o/fxfomcom*$: 
ia-5o% t ikz t im.b^hm^mvmmnmm 

x>bz < ttzz t mmt-rm%m3izm®wfefH L 
nmmmwm&iztk^x , «hk(c^^2»uu: 

[11*9 6 ] jM^«^x«ttWB(ce ARV/Xtt 

mm. 30 

fcfcjKk^yXJfceffli, Xlifcfci&k-r;*- 

mmmm.mcr>mm.umizm^x. nmt^^ysssm 

#xmM±.tizmi. saau mii-izbz 
mmmmLxfmMm&t&ztzmt?h» 

im*m] #xmm±izmmixmffi-mm 
m<ryy%< 1 1> 1 m&Miiritmx'mtfLztikm 
m&x'&i zbzimbth mm. 1 tcEawswrna 40 

sajf i k £«ak-r saraai 7 fcK»*«5H t H 

[0001] 

mmmmm&RVtnmmmzmL. xmtsuz 



1*^9-245801 

2 

[0002] 

mm^&jsm. m^mmsvs>hztip^ x 
hsw mwmbix. n&mz±z%imm 

<Wl»4:-r*iiaaMW». NOx. SOxtffcJiRttPB 

^mm^m^m^mb ixtmztixz 

mmx'bzzbfrb. m^mwrnrnftmrniz 
itixm-tht-fWMb Lxmm-tifsxfiMsaz 

Kt0->o*6. £<<Otf#S«kPHJL « 

iWiUnWrR 0 /J*T*4 Z b tfWi L < . *<ofc*>fc. 

(WTPEMFCkv^) *<aB$ft-CV%|>. 
[00033 fl£Wfe«ffi&3(*. 03te*tJ: SfcW 
*m^lltt^4>j£&;tfxfcffcJf («BHK) 1± 

stift £*^wmm® tfz^-x him ixm 
mm (sjcfl. rnrnmrn) 2im^tizbizxm 
&ztix»i. mMm%mimmm±.x-mzht: 

mavhi. LfrL%tf^m&mm&x'\m«<m 

4t«t 0i5!l!«O|iJffl$$:fi^:{c^-SC:k*>'T'#-r, Sffi 

oZfUmz. *m%uiz<Dmnm<Dtmmwz 

^ 3 ^^±^ra4T'J> S k «0^ta t ?t . 

[00043 *m i oa*ii» (M*o^xsi:gwico» 

?L$* J *%0~80%kSV^J6. tt^O^Xfefdtcffl 

m^tfmmiz/fxmmwzii&tz z t ?$> 

*. ^2<os*kLT, mm*&f&timwiu 
mx'h&zbttmihixh. mux PEMPcii-tcoffi 

4. 

[00053 ^3coa*k lt. wmwMgmwm 



3 

-x-h hzt tfmihtih . mtfrhmfrfmtmm 

x\m®b4*vm®mim*.'mm*. immmt 
yktomsmmmucummt. mmmLUz-mz 
mi. ««u m&&n%'?xwmzh.x^z>. z<n 

x'%%\\ <mwmwMtaxmmbmmmm 

ir%mmm<msmx-\t. tixmmfrt>m<®mt 
&mii%itmffi&iz^x'Z?tmmmtf&T i 
x^h. mzzoimx'ii. -mzmmmmmm± 
www*fc». Mmm<%mmm*x-k%ti: 

?y-y?tfA&Zttfh&b^oX&miX^Z>. 
10006] 

im&mkLX 1 t? mm] m 
izmm*cr>imtf#AmMwzMx tx *<Mtm& 

mmmnsutnz*t bxi>m.&it&w&mm» 

[0007] 

iM>*mi?>miv>mi\i. m$bj*y£smffi. x 
umt y$.m®b&*mmz j tmmtK 

nmmizM^x. mmmif^imm^&^s^ 
bzwmxvK^xoizimnbtfAimMbnia 
iz, *mzmitzz b m®b?z>KsiHmmm% 

com^ti^Mnmmmmmmmizte^x . mm 
mmt&mm'xmmcom&zio^5o%b it: 
zbzmbts>m#=?mfrWM«mmmmm 
<£>!>. 

[0008] *wm>m3<r)imii. ra«w>j<w^BB* 
mmmmmmwz^x. fmbLxmzti 

b-fz,-mtt?®ftnMmmfmmimm. mzrs- 
mmmx-hh. *#*oss4<oM»i. nm.m^ 

nam t *ss t nuamzum itzummz . mmm 

[0009] SPWtKW^* . Hfriesg 1 <0 



(3) WBIHP9- 2 4 5801 

4 

mmwzmAtxMmiS:** ozbm±ixob 
•th^nx'hh. ffi&iizM*). mm^nmmttm 
m^zm. ixw>xmnML&*®mtmmk 
zzL-r i cnx-b o . xxmm wz&tEt h t nxm. 

£ IBS LX %imMm^C0%&flXCD&1&RV : ±f$,#X 

\m±x'%ti\fWkizM*m\mmt$\±.th . *o 

o {zmmbtixmmbnmz^mmfc? 
[ooio] m<mmm^oi]'xmm<r>%nmm 

<fi-W%X'bhtiK *WMX'l$Zcr>mMi:\0-50%b 

s < ixmmmx lk^xo iz-rz . m*£io~ 

50% k L£Sl*{i. 10%*}lT'(J^tetScBW**cOil 

ifej^*^aSjW»fcff*;lfc<**fc*>. aegis 
fcBHW-Sifcfctfrfcfrfc-caD* 50%$-j@;ti>kiim 

m±te#xmmmim£mzmmfr%mz<7) 

m<r)*Tfi*hixiHf+ftX'i>9. fix&mnftfl 

** , mmmtzfo& o a t* *s < -tm ixxxm 
mrnxmrntfimtoii*^* a izti z t mt i 

30 loon] mim?imvjz>M. xxmarngftn 

m^<%-ytztixffitimzwk?&iz^ mt\mn 
mw£mm<ntixmm*fflm.mmvztit>zK 

a fcft-c* i) . wwmizi>timmtmx ^ o iz 

X i> $IJ OTITfcli^oW. +S«(iM^«k 
#*J£fiWjm8HStt* S £ k 5rK±T'&^Jf *V>m 

Hk-tS i k* ? T'# . 20~60%gJg*»*a* U\ 8<t>|R| 

mizmxLz^iztb. ^mo^mz^^xmm 

[ooi2] mttmmnttmit'xmmvmb® 
50 mtzbxb. mmzmm-tzm<omx'b&<. 



5 

wnomvmmx'ii. wm*ffimh&&mx\tt 
2wm±.m-tz> ztizx*) mm<mm 

zzbtmrntx^z. ntmnMi^fFSEt imn-cb 

&icom%ixm*frt>®£-fit^oismm 
[0013] Mt\fmm®Km<r>fmt Lxm&% 
u*. mtommmmnmntemmim i as 
mmi&izW)X'fr^co<7)mm£izi>m)X'&z> i 

m^mmxii. z(oifmm±mxn*±m^ 
mmiz «t i. 2 nm&knmvms. t^o mom 

**m&&jm*WMsmti zbizx v&wmzzx 
m&xz mtmmmtmmzT vfmzmm-t 

cooi4] mummnimmimtmm^coco 

mxit^T-^^tmrn^xzcommmizii^x^ 

o *>w&&\ mz tut&a&fmzm^x z ntmmz 
&\*xmmitBtx*vwt ^tnm 
tiry- vrnxmrnrmixmrnizmziimi 
w*t>mi#zmmbmmm&mx'*»tfAf) 
mEj&mz*). nttmmx'htfxmmizft^ 
ftummx-mz **s#**«fl^fc$« ww-l 
x^mx-n&\ $t-ixz<7)fm®*v>#xmimiz 

tc^tfC 0 co\&%m$;MZ%}%:W%:Ml if tft£ L/L: fi& 

m&&zitizk*<. Ts-vizm&zti&mm* 
(Dco&m : x'Zz>b\i^ttmto%ff$.i'z>. ^>tm 

bmmmw. &i&m&xwi>T- i ?<ufm<m®x' 
cr>y 4 frt-wmz* *) &&&s&w<7)miz%.\>w<m 



(4) ^^F9-245801 

6 

m xmtth c o#j&j>- t . c o&#os«£»ft 

!>. Hot, R(C)SV)H(^m<A^»(^&Mm 

[0015] ffj* L3tffiffl-r^#^«X(i#^JB^^ 
TZ-mMz* V - H Sr i o t T 

mztix^ w®imx'2mmt±kco%& 
mxii%±m&£tfm.itixi ^xi>&\\ mte 2mm 

^Xtt#^^**ttj!!l!*Kiiff|g«cS: SBtWBK L 
ift^frSte'*-* i b lz£ 0 , XttTOft* LfcJtfcK 

[0016] ^#0ff4<0MK(«»HHefnim 

^§<. m->x*%%?7"/?tiwiz«. 

[0017] X»*6a^tt* (Sft) XJilSf4Srfflv^ 
««B«^«8WiBMrrs i t fc J: 0 , ^6ti£«fiM 

hzbwx'Z*. mm. mizmzzK&wuz 

W S ®WM 2 EiiLh 6 0SJg*>'M4 IX . 6 ESrjgx. 
SfcJ:9.m±<^!«* 5 a«>=6rVOT. fHMfcWK. ^ 

[0018] 



7 

i mm 1 3 p 1 5o%tmm2 g m *y?m®m 

g£MB.#-)\>-iMZX50ftf3im&lXWz^-X h 

/ctfx- i ftmm ixmm 2 imm 3 mti . 

COO 1 9] 

[uttfl 1 ] JtiRffi 1 kmtmM2btfxfflm 1 1 
i 9***®cttvvc » z mtmm2 1 #x%m 1 1 
<miz^ muzK? £o\ l zi)-x*s2zt4*>$3m 

10 g £• iftm*-^ 5 /HcT 50#fa&£ L T ftfc^-x h 

^4$^. fcK**-* h zxxmm 1 ^ 

ffiU 6<rc. lOiHSKBiU 130°C. 20kg/cB2"Cl4Ma 

«isi,T»frisw4 £»su «sa£*>+isiJi4*>±fc: 

[0020] JJEO J: a tUSSftfcltttM 1 ^tfik 

tfxt 3m.<m.m$xe>fkftx\ mEtmm^m 
wc. z<?>7'77X'm$>±o itzmm 1 ots ( e c > 

{J. it«0« 1 ( E a ) «fc 0 fcWHWfcWWlTH 

[0021] 

dS,ft^7^7j-y) 5%^oftlffiKi0gfcX&lc4 
g£. jBS#-/I/S^tT50»iaS^LTf*fc^-Xh 
* » y<-3- hffi£T JWLW%?>04 IZTfittfxmi. 

jummiu io*Hsn@iu i3o*c. 2^$/^ 
x'itt®m.Lxmm2' *»j*u WM3- m 

tz. 

[0022] 

imm2\ mM2tmt'<-x\-*><--3-hmz 
x%^mm%<»m2izmiixmM\ ■ ^mn, 

60'C. lOftffiH&IU 130'C. 20kg/cm2-ei#raMj£L 
TWHJ12' JiSU «S6*»fc. ±l2<0id^ 
&2ixizmM2<7)W&bmmM2<r)mmt:m^X. -t 

bVXm&vmteW&LUbZL me<7)^7iz^ 
•fi: 0 $r*S*£fcfc . Z<ry?y 7 TW* J: o KHiSffl 2 
wmffi (Ed) it. lt«W2<7)«® (Eb) 

#tt#«iT ^ 4 £ t ashs . ztumtm2ff)mm 
rate**. 

[0023] 

[Jt«M3] Pt30%fi»tt*|1.43g. 4#V$SH»Ii 



(5) #gBT9-24 58 0 1 

8 

( m&t- y <*» 5 xmmommsao g . £8*4 

zm. z co^-x h it-xy<-^-<ommmLk 
mint, mu m&tx. ^um^mmm^. 

[0024] 

[JtttW4] Pt-Mo33%iB^MH 1.5g. 

mix. wumoimmzmL. rs-vmm 

[0025] 

[HHH3] Pt30%fflS«BE1.43g. >f3ry5Sttffll 
(mft=fe^7^^y) 5%?l?gWill^?R10g, ^@^K4 

Xb^O. ttzPt-Mo33%tmim 1.5g. -f* 
ySSMBB (lS n D a ^^7 <*y) 5 %^?Scoffi«?SlO 
g. HfWc4cc^a^j|«-^S;HcT»*. Jiff. 
20 LTm2^-Xh^0. *tTJHl^-Xh**-iI« 

ftfllt. «StT30/im«)»2«HMi*»*U'C, 

[0026] ztit>m&3. 4wmm3<?)7s-- 

HBffiS:, -fe;l/fiJS80X:f, CO lOOppm Sr^-t?*S^ 

7 t^-r i 3 «tiRfc#fc . mi 0>?7 7x-m& 

30 i9tC|ltgfRI30Ty-h'«ffi(i. 1MSW3. 4<D77 

-vw&x'oiw&ftmzmix^izbtfm. zn. 
\mmm3<r>7/~ vimit. m 1 mmxc owm 
zti. m2msmi,zmmtz>cotfm-i. commo 
mmMLxmcomzmi.fznmbZ'itzfrhxh 
ibimx'zz>. 

[0027] 

[Jt*W5] Pt30%m&m\.43gb4*y%m®ffi 
m&&i-7 < ) 5%®m<r>®mmogbm.%At4 

g £m.X-fr$MZXWftffi%ftM£lX'<-X V £ 

40 z^-x v £$-xy'<.-rt-<?>n&wt&±i l z 

lSflmg/cm2cOPtfift»i:^|.j;3tCEPJSlJt. &tm 
[0028] 

[sum] imm5bmi^-xhim. z<?y<- 
x h zt-xy^-^-cD-mmfiLtiz 3 mtftttxm 

ML. «6»U «J*l/C. Pt lmg/cm^Offl^XOfffii 
50 [0 0 29] 



9 

m&&i-7 <*» 5%®w.<r>mm.$ gtm*i 

s fcaHfcK-A' 5 /Wc T50#IHH»Hte IXM 1 

sasu mix. mmzmi. ftfrmm,mn 
t o o 3 o ] ztibnT&H-mwmitwmnMmn 

£d 08(0^57X^4 pKIIMi 5 

[0031] 

?L$^io~5o%t itz^t^msLbthm^mmm 
mmmmmmmmm ( a #jb 3 > x-h h . 

[0032] ras«{4. l8m«ffiW«SS5«3&«ffl^ttl«i: 

iWKTt* bb%> [zfixmm<nj}mmtf&Tth 
z b m±ixmmz&mizm-r&z b zm 
mmbtixmmviuzm&h* 
mmvzoimtfmx'h i>m*ano~5o%-c*>i> 
tixwm<r>mmwmbi>. mtmnnxmrn* 

xmttfflimnifr^tfxmMvmt'oizi 
htixmk<mmu^x&&mh^<r>&Tmitth t 

ore**. «JE+BWK4^JfiaiOtriH:Ht'CtS 

[00333 xiwmwaB^TWMo-wg-c** 
#xmwtM(mx<m$\t:mtzjmizmf8x-z&. *?& 



(6) #^T9-245801 

1 0 

LfcfctfrC** (M&H5) . *iwrctt. 1sWI>2 
»HBC«W-6 i t K4 OfilJfiSjS^rifCi-jfcJlHK 

[0034] Mimmmnmw&ffir/-Ymb 1 
x&miz&mx'Z (k^96) . (««Ei^'xofeiifl 

10 £Ies?*u fr^mmmmmmnm&z&m® 
&m<%h£oiz&mztix. mmmzmx-® 

^tmnzw&i. *<vmmmim&*imt&&& 
ikisMm b mtti t&m&&%&&m*mm?& 
c ow&tf&T ttzmwmm tzwxmizm-t 
itztommmtfm*bmix*fflzmi. ®m 
mmmm.fc£mnzit& z btfxz s . mic o 

mmmtifmmmmcmmzm ixitttmut 

mis&RV/xitii'T-vmucoKfr 9 &m ix 
i>&u&M yv mux v&t&Bu&zm-i 

WHtUfrTfo D . *3WH(cJ:*CO*3|tl»*t:J:*R 
[0035] *»»DJR40MKtt. Ha^SMHFH* 

mmmixvmmmm^-rizb^mbti 
mmimznmmmw&ammx'bz 

Hzm^tcmmmxitmmmm^tmum 
zmx-th. xttmzfe^xm%mnm^xffi 
&ztvfiMm*i&tBt&b (§»£JS9) , mmm 

40 CIE tfcfiS^M^Jl ^ Z b *<T'# , «Si#tt 

Kt*««-«4. 1 

mx'*&. 

[013 *%BJo^^ll*«Jg®S^^«?teffl«fiio 
-«t«**tBfiBia. 

[H23 *m<Dnft?MmMnmmmmmm<7) 
50 ffionii^y^^-rititfflia. 



(7) 



^^9-2 4 58 0 1 



1 1 

mnamm. 

[05 ] mmmi t vtmi i aim&w&b nm&t 
[06 1 mm2 tmM2cowmc?)nKtmmi&t 



1 2 



[07] mmm3. itm\3mmm^<nw&<^m. 
[08] mMM4wmbM5cowm<7)Wktmg?&&. 
[»^o^] 

1. 1' ••• -tfXffitjd 2. 2' • • • Mssyg 4 
• • • *HJf 5. 6 • • 



[01] 



[02] 



[03] 



7/777777/ 





[04] 



[05] 





(00 1000 MOO 1000 MM 



[06] 



[07] 



1.2 
1 

CL8 

ao 

0.4 
0.2 



C 



S. 

a 



0 BOO 1000 1508 3000 JS00 

[08] 




1000 1500 2000 




500 1000 1600 2000 2S00 3000 



(8) 



^¥9-2 4 580 1 



(71)aJHA 391016716 

STONEHART ASSOCIATE 
S INCORPORATED 
TXV*£%.m 06443 a*i-*vhft\. 
Vy'yy. 3-f «/>-*■ D-H17. f- • * 
-• ^-y^X1220 



<72>3HBt £ffl «£ 
(72)I6BM ill* ?H 



DERWENT-ACC-NO : 1 997-5 1 8608 



DERWENT-WEEK: 199748 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Electrode for solid polymer electrolyte type fuel 

battery - has interface layer set up between catalyst 
layer and gaseous diffusion layer 

PATENT-ASSIGNEE: STONEHART ASSOC INC[STONN] , 
TANAKA KIKINZOKU KOGYO 

KK[TANI], WATANABE M[WATAI] 

PRIORITY-DATA: 1 996 JP-0082 1 05 (March 11,1 996) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE 

PAGES MAIN-IPC 

JP 09245801 A September 19, 1997 N/A 008 
H01M 004/86 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO 

APPL-DATE 

JP09245801A N/A 1996JP-0082105 March 

11,1996 

INT-CL(IPC): H01M004/86, H01M004/88 , H01M004/92 , 

H01M008/02 , 

H01M008/10 



ABSTRACTED-PUB-NO: JP 09245801A 



BASIC-ABSTRACT: 

The electrode (5) includes a catalyst layer (2) formed on a gaseous 
diffusion 

layer (1). The catalyst layer includes catalyst, ion exchange resin 
and water 

repellent resin. An interface layer (4) is set up between the catalyst 
layer 

and gaseous diffusion layer. 

ADVANTAGE - Improves the utilisation factor of the catalyst. 

CHOSEN-DRAWING: Dwg.1/8 

TITLE-TERMS: ELECTRODE SOLID POLYMER 
ELECTROLYTIC TYPE FUEL BATTERY INTERFACE 

LAYER SET UP CATALYST LAYER GAS DIFFUSION 
LAYER 

DERWENT-CLASS: A85 L03 X16 

CPI-CODES: A12-E06A; A12-M; L03-E04B; 

EPI-CODES: X16-C01C; X16-E06A; 

ENHANCED-POLYMER-INDEXING: 
Polymer Index [1.1] 

018;P0000;K9621*R 
Polymer Index [1.2] 



018 ; NP01 ; K9745*R ; Q9999 Q7341 Q7330 ; Q9999 Q7409 
Q7330;K9416 

; K9698 K9676 ; K9483*R 
Polymer Index [1.3] 

018;Q9999 Q7772 
Polymer Index [2.1] 

018;P0000 
Polymer Index [2.2] 

018 ; ND01 ; K9745*R ; Q9999 Q7341 Q7330 ; Q9999 Q7409 
Q7330 ; K9416 

; K9698 K9676 ; K9483*R 
Polymer Index [2.3] 

018 ; B9999 B3509 B3485 B3372 



SECONDARY-ACC-NO: 



CPI Secondary Accession Numbers: CI 997- 165349 
Non-CPI Secondary Accession Numbers: Nl 997-43 1 730 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The electrode for solid-polymer-electrolyte type fuel cells characterized by the catalyst bed by the 
catalyst, ion exchange resin or a catalyst and ion exchange resin, and the water-repellent resin preparing an 
interlayer between the aforementioned catalyst bed and a gaseous diffusion layer in the electrode for solid- 
polymer-electrolyte type fuel cells formed on the gaseous diffusion layer. 

[Claim 2] The electrode for solid-polymer-electrolyte type fuel cells according to claim 1 characterized by 
being what an interlayer becomes from carbon, ion exchange resin or carbon and ion exchange resin, and a 
water-repellent resin. 

[Claim 3] The electrode for solid-polymer-electrolyte type fuel cells characterized by making into 10 - 50% 
the porosity of the gaseous diffusion layer of the portion to which the catalyst bed by the catalyst, ion 
exchange resin or a catalyst and ion exchange resin, and the water-repellent resin approaches the 
aforementioned catalyst bed in the electrode for solid-polymer-electrolyte type fuel cells formed on the 
gaseous diffusion layer. 

[Claim 4] The electrode for solid-polymer-electrolyte type fuel cells according to claim 3 characterized by 
making the porosity of a gaseous diffusion layer small toward a catalyst bed side. 
[Claim 5] The electrode for solid-polymer-electrolyte type fuel cells to which two or more kinds of the noble 
metals or the precious alloys which are used for a catalyst are characterized by being arranged so that kinds 
may differ in the thickness direction of a catalyst bed in the electrode for solid-polymer-electrolyte type fuel 
cells which consisted of a catalyst, ion exchange resin or a catalyst and ion exchange resin, and a water- 
repellent resin. 

[Claim 6] The electrode for solid-polymer-electrolyte type fuel cells according to claim 5 characterized by 
arranging platinum and/or a ruthenium catalyst at the gaseous diffusion layer side of a catalyst bed, arranging 
a platinum system alloy catalyst at the film side of a catalyst bed, and being used as an anode. 
[Claim 7] The manufacture method of the electrode for solid-polymer-electrolyte type fuel cells which applies 
the suspension containing a catalyst, ion exchange resin or a catalyst and ion exchange resin, and a water- 
repellent resin on a gaseous diffusion layer, dries and is characterized by repeating calcinating two or more 
times and forming a catalyst bed in the manufacture method of the electrode for solid-polymer-electrolyte type 
fuel cells which consists of a catalyst, ion exchange resin or a catalyst and ion exchange resin, and a water- 
repellent resin. 

[Claim 8] The manufacture method of the electrode for solid-polymer-electrolyte type fuel cells according to 
claim 7 characterized by at least one of the suspension repeatedly applied on a gaseous diffusion layer being 
the suspension which consisted of different mixed ratios. 

[Claim 9] The manufacture method of the electrode for solid-polymer-electrolyte type fuel cells according to 
claim 7 characterized by at least one of the suspension repeatedly applied on an electrode substrate being the 
suspension constituted using a different raw material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the aforementioned electrode for fuel 
cells which raised more the utilization factor of the catalyst of the aforementioned catalyst bed in the electrode 
for fuel cells which changes from a catalyst bed and a gaseous diffusion layer to a detail, and its manufacture 
method about the electrode for solid-polymer-electrolyte type fuel cells, and its manufacture method. 
[0002] 

[The conventional technology and a trouble] Since a fuel cell is efficient and the pollution-free power plant 
which use hydrogen and various fossil fuels, it has a great hope socially as a power plant of "postatomic 
power" which can cope with energy problems and a full-terrestrial pollution problem. Various fuel cells 
according to the use, such as an object for steam-generated alternative power generation, an object for the on- 
site power generation of a building or a works unit, or an object for space, are developed. In recent years, the 
acid rain by the greenhouse effect centering on carbon dioxide gas, NOx, SOx, etc. is recognized as serious 
pollution which threatens the future of the earth. Since one of the main sources of eccrisis of these pollution 
gas is internal combustion engines, such as an automobile, the tendency which uses a fuel cell as a motor 
power supply which replaces with the internal combustion engine for mount, and operates is increasing 
quickly. In this case, like many incidental facilities, the thing of a cell small as much as possible is desirable, 
and it is indispensable that for that the* power density of the main part of a cell and output current density are 
high. The solid-polymer-electrolyte type fuel cell (it is called Following PEMFC) using ion exchange 
membrane as a candidate of a leading fuel cell who fulfills this condition attracts attention. 
[0003] The electrode 3 of a fuel cell is manufactured by applying the paste which ****(ed) support which 
consists of the carbon black which supported the catalyst, or a carbon fiber to water or the organic solvent, 
and forming a catalyst bed (a reaction layer, electrode catalyst bed) 2 on the gaseous diffusion layer (electrode 
substrate) 1 which consists of carbonaceous material as shown in drawing 3 . How since the reaction of a fuel 
cell occurs on the aforementioned catalyst, it uses the aforementioned catalyst effectively is the greatest factor 
which influences the amount of energy obtained by the aforementioned fuel cell. However, in the 
conventional fuel cell, the utilization factor of a catalyst cannot be made into the maximum for various 
reasons, but there is a fault that the expensive catalyst, especially the platinum metal catalyst cannot be used 
effectively. This invention persons reached the conclusion that they were the following reasons with three 
main points, as a result of considering carefully the reason for the ability not to aim at a deployment of the 
catalyst which exists in the catalyst bed of this fuel cell. 

[0004] Since the 1st reason has the porosity of the conventional gaseous diffusion layer as high as about 60 - 
80%, In case a catalyst bed including the catalyst which exists in the portion which faces or approaches the 
gaseous diffusion layer of a catalyst bed is electrode formation, it sinks in or advances into a gaseous 
diffusion layer. It is that a part of catalyst exists in a gaseous diffusion layer substantially, and as for this 
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catalyst, **** of a proton becomes difficult, as a result, this catalyst cannot be contributed to a reaction but 
the utilization factor of a catalyst falls. It is mentioned that the number of the catalysts which exist in a 
catalyst bed is one as the 2nd reason. For example, all are insufficient although the utilization of the catalyst 
for fuel cells which PEMFC has the trouble that it is tended poisoning of the catalyst of an anode electrode to 
carry out CO in fuel, for the low-temperature operability, and various alloy catalysts are proposed from the 
former, and has CO-proof poisoning nature is tried. 

[0005] The fact that the catalyst concentration of a catalyst bed is uniform is cited as the 3rd reason. From the 
former, the catalyst bed of the electrode for solid-polymer-electrolyte type fuel cells applies at once the 
suspension which ****(ed) a catalyst, ion exchange resin or a catalyst and ion exchange resin, and the water- 
repellent resin into the mixed liquor of an organic solvent and water on an electrode substrate, it dries, and 
calcinates and is manufactured. In this method, since it applies at once, the hybrid raw material of a catalyst 
bed cannot be changed in the thickness direction of a catalyst bed, and the optimal catalyst bed according to 
each cannot be obtained in the thickness direction of a catalyst bed. The most produces the reaction of a fuel 
cell in the interface of a gaseous diffusion layer and a catalyst bed, in the catalyst bed of the fuel cell which 
the catalyst in the conventional catalyst bed distributes uniformly, the catalyst located distantly [ layer / 
gaseous diffusion ] can hardly be contributed to the aforementioned reaction, but the catalyst utilization factor 
is falling. Furthermore, by this method, in order to apply suspension on an electrode substrate at once, it has 
the fault that a catalyst bed may become thick and a big crack may enter in the middle of dryness. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, this invention offers the electrode for solid-polymer- 
electrolyte type fuel cells which the catalyst in a catalyst bed advances into a gaseous diffusion layer the 1st, 
and does not lose the catalytic activity, this invention offers the electrode for solid-polymer-electrolyte type 
fuel cells which has CO-proof poisoning nature in the 2nd, and has activity also to the reaction of a fuel cell, 
this invention offers the electrode for solid-polymer-electrolyte type fuel cells which has [ 3rd ] the activity 
according to the thickness direction of a catalyst bed. 
[0007] 

[Means for Solving the Problem] The 1st mode of this invention for solving the above-mentioned technical 
problem is an electrode for solid-polymer-electrolyte type fuel cells characterized by preparing an interlayer 
between a catalyst bed and a gaseous diffusion layer so that the aforementioned catalyst bed sinks in or may 
not advance into a gaseous diffusion layer in the electrode for solid-polymer-electrolyte type fuel cells by 
which the catalyst bed by the catalyst, ion exchange resin or a catalyst and ion exchange resin, and the water- 
repellent resin was formed on the gaseous diffusion layer. The 2nd mode of this invention is an electrode for 
solid-polymer-electrolyte type fuel cells characterized by making into 10 - 50% the porosity of the gaseous 
diffusion layer of the portion which a catalyst bed approaches in the same electrode for solid-polymer- 
electrolyte type fuel cells. 

[0008] The 3rd mode of this invention is the electrode for solid-polymer-electrolyte type fuel cells 
characterized by arranging the kind of two or more kinds of noble metals used as a catalyst, or precious alloy 
so that kinds may differ in the thickness direction of an electrode, especially an electrode for anodes in the 
same electrode for solid-polymer-electrolyte type fuel cells. The 4th mode of this invention is the manufacture 
method of the electrode for solid-polymer-electrolyte type fuel cells which the suspension which ****(ed) a 
catalyst, ion exchange resin or a catalyst and ion exchange resin, and the water-repellent resin into the mixed 
liquor of the organic solvent, water, etc. is applied on an electrode substrate, and dries, repeats calcinating two 
or more times and forms an electrode catalyst bed in the same electrode for solid-polymer-electrolyte type fuel 
cells. 

[0009] this invention is explained in detail below. It is going to prevent that the catalyst in a catalyst bed 
advances into a gaseous diffusion layer, and each of 1st mode of the above and 2nd mode loses catalytic 
activity, the catalyst effect which promotes a fuel cell reaction only after exists in a catalyst bed is generated, 
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and if the catalyst in a catalyst bed exists in a gaseous diffusion layer, it has only the function to check 
gaseous diffusion and to block supply of the reactant gas to the aforementioned catalyst bed, and eccrisis of 
generation gas, as mentioned above Therefore, if penetration into the gaseous diffusion layer of a catalyst bed 
the catalyst which exists in a catalyst bed, or own can be prevented, the utilization factor of a catalyst will 
improve certainly. Therefore, in this invention, an interlayer is formed between a catalyst bed and a gaseous 
diffusion layer so that the porosity of the gaseous diffusion layer which touches a catalyst bed may be made 
low, and penetration of a catalyst may be suppressed or the aforementioned catalyst bed may not sink in into a 
gaseous diffusion layer, or so that it may not advance. 

[0010] Although the porosity of the gaseous diffusion layer of the usual fuel cell is about 60 - 80%, the 
aperture formed in a gaseous diffusion layer is made small, and it is made for a catalyst bed not to advance by 
making this porosity low with 10 - 50% in this invention. If it exceeds 50%, the porosity of the usual gaseous 
diffusion layer will become almost equivalent, and the reason for having made porosity into 10 - 50% is 
because a reaction will be conversely checked at less than 10% since the gaseous diffusion function which is a 
function of original of a gaseous diffusion layer is spoiled and it becomes impossible to perform smoothly 
supply of reactant gas, and eccrisis of generation gas, and is because there are few improvement effects of 
penetration prevention of the aforementioned catalyst. If penetration prevention of this catalyst is performed 
only in the portion of the comparatively slight thickness which touches the catalyst bed of a gaseous diffusion 
layer, it is enough, and it is desirable that making it so small that it going to a catalyst bed side etc. carries out 
the porosity of a gaseous diffusion layer, and the gaseous diffusion ability of a gaseous diffusion layer is made 
not to be spoiled. 

[001 1] The size of the aforementioned porosity can be adjusted according to the conditions of the hotpress at 
the time of gaseous diffusion layer manufacture etc., and in order to manufacture a gaseous diffusion layer 
with small porosity, it should just enlarge the pressure of a hotpress. What is necessary is to prepare the 
gaseous diffusion layer of **** which is different in porosity two or more sheets, and just to join them 
mutually, in order to manufacture the gaseous diffusion layer to which porosity became small so that it goes 
to a catalyst bed. Next, the above-mentioned interlayer is prepared for making this interlayer achieve a 
function equivalent to the portion of the above-mentioned gaseous diffusion layer which made porosity small 
which approaches a catalyst bed at least. Although it is desirable to make it small as for the porosity so that a 
catalyst bed may not advance into this interlayer, even if a part advances, it is not connected so much with the 
inaction, but if an interlayer can prevent that a catalyst bed and a gaseous diffusion layer contact directly, the 
function will be attained, and this interlayer's porosity can be made into about 10 - 80% of latus range, and is 
desirable. [ about 20 - 60% of ] Even if this interlayer's porosity is 80%, in order that a catalyst bed may not 
advance into a direct gaseous diffusion layer, the rate of the catalyst bed which advances to a gaseous 
diffusion layer by existence of this interlayer decreases greatly, and it contributes to the improvement in a 
utilization factor of a catalyst. 

[0012] Even if it makes the aforementioned interlayer's quality of the material be the same as that of the 
quality of the material of a gaseous diffusion layer, other quality of the materials which have a similar 
property are sufficient as it, and it is desirable that it is what consists of carbon, ion exchange resin or carbon 
and ion exchange resin, and a water-repellent resin. In the 1st of this invention, and the 2nd mode, the catalyst 
in the catalyst bed of a fuel cell advances into a gaseous diffusion layer, the substantial amount of catalysts 
hardly decreases, and the deployment can be aimed at. In the 3rd mode of this invention, it has the intention 
of raising a catalyst utilization factor by carrying out the maximum practical use of the performance of the 
catalyst of a catalyst bedby using two or more kinds such as the noble metals which constitute a catalyst bed, 
or its alloy. The function may change with the existence positions also with the catalyst which exists in the 
same catalyst bed. In the electrode, especially anode of a fuel cell, there is a function to adsorb the function 
which promotes the reaction of a fuel cell for an electrode catalyst, and CO to which it mixes into fuel, the 
aforementioned catalyst is supplied, poisoning of the anode is carried out, and the reaction activity of an 
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anode is reduced, and to remove out of fuel. 

[0013] For example, as a catalyst of a fuel cell reaction, a platinum system alloy has a platinum catalyst and a 
desirable ruthenium catalyst as an object for CO adsorption. Although only one kind of noble metals or its 
alloy was mostly distributed by homogeneity at the catalyst bed of the conventional electrode for fuel cells 
and one kind of precious alloy catalyst effective also in the adsorption treatment of CO effective in a fuel cell 
reaction has been investigated, the precious alloy catalyst with which are satisfied of both functions is not 
found out. In the 3rd mode of the above of this invention, it separates from the conventional fundamental view 
of achievement of two or more kinds of functions by one kind of these noble metals, or the precious alloy 
catalyst, and the catalyst for fuel cells, especially anode catalyst with which can be satisfied of the whole of 
each function are offered by using together two or more the optimal noble metals or the precious alloy 
catalysts over each function. 

[0014] For example, in the case of the anode for fuel cells which means promotion of a fuel cell reaction, and 
achievement of both the functions of the adsorption treatment of CO in fuel, among catalyst beds, a platinum 
catalyst or a ruthenium catalyst is used, the adsorption treatment of CO in adsorption fuel is mainly performed 
to the side near a gaseous diffusion layer in this catalyst bed, a platinum system alloy catalyst is used for the 
side near a film among catalyst beds, and a fuel cell reaction is promoted in this catalyst bed. That is, fuel was 
not supplied to a catalyst bed through the gaseous diffusion layer of an anode, oxidation reaction of hydrogen 
gas did not occur near the aforementioned gaseous diffusion layer of this catalyst bed, and the film of an 
opposite side, and the portion with the same catalyst bed near a gaseous diffusion layer has not necessarily 
contributed to oxidation reaction of the hydrogen gas which happens near the film so much. Therefore, the 
synergistic effect that CO in the fuel supplied to an anode is removable arises, without decreasing most 
catalyst effects of the whole anode, if platinum and the ruthenium of CO effective for an adsorption treatment 
which were mentioned above, for example are supported, although it is not so effective in hydrogen gas 
oxidization in the catalyst metal of the portion near the gaseous diffusion layer in this catalyst bed. That is, 
since it is easy to stick to a platinum catalyst or a ruthenium catalyst first, CO supplied to an anode electrode 
in connection with fuel sticks to this. If an adsorption equilibrium is reached here, although adsorption will 
progress to the catalyst of a platinum system alloy, CO which reaches to the catalyst of the side near films, 
such as a platinum system alloy, according to the screen effect in the field of a platinum catalyst or a 
ruthenium catalyst decreases, and the rate of CO poisoning decreases. Therefore, it becomes the electrode 
which is excellent in CO-proof nature, without reducing the performance of the catalyst which promotes the 
fuel cell reaction of the side near a film. 

[0015] By two or more kinds, although there is no limitation, it usually makes two kinds the kind of the noble 
metals which were mentioned above and to be used or precious alloy, and you may make it constitute a 
cathode similarly in addition to an anode. Moreover, two or more [ above ] noble metals or a precious alloy is 
arranged so that two or more noble metals or precious alloys may exist in the thickness direction of a catalyst 
bed in layers that is,. In addition, the interface between metals does not need to be divided strictly and two or 
more kinds of noble metals or precious alloys may be intermingled near an interface, the catalyst bed 
containing the two or more aforementioned kinds of noble metals or precious alloys producing two or more 
catalyst bed precursors containing one kind of noble metals, or a precious alloy, and joining these - or it can 
manufacture by applying and calcinating the suspension containing other noble metals or precious alloys on 
the front face of the 1st catalyst precursor only containing the noble metals or the precious alloy produced 
beforehand, and forming the 2nd catalyst precursor in it etc. 

[0016] The 4th mode of this invention is suitable for manufacture of the catalyst bed to which two or more 
kinds such as the noble metals which constitute a catalyst bed without a big crack or a catalyst bed, or its 
alloy were used in the direction of layer thickness with respect to the manufacture method of the electrode for 
solid-polymer-electrolyte type fuel cells, or the concentration of one kind of noble metals or the direction of 
layer thickness of a precious alloy was changed. Although the catalyst bed of the conventional fuel cell is 
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manufactured by applying at once the support which supported the catalyst, and the suspension which 
kneaded the fluororesin etc., and calcinating it on a gaseous diffusion layer, by this method, the amount of 
suspension applied at once on a gaseous diffusion layer increases, distortion by the contraction at the time of 
baking and dryness becomes large, it is easy to produce a big crack, and it tends to be connected with the 
liquid spill and gas leakage at the time of using it as a fuel cell If it calcinates by on the other hand dividing 
and applying suspension to multiple times like this invention, since the amount of the suspension applied at 
once will decrease and the thickness will become thin, a crack with it cannot enter easily, it is uniform and a 
catalyst bed without distortion can be manufactured. [ the small therefore distortion by the contraction at the 
time of dryness and ] [ big ] 

[0017] Moreover, various functions demanded in the thickness direction of the electrode catalyst bed obtained 
can be made to have by carrying out the multiple-times application of the suspension using a different mixed 
ratio (composition) or a different raw material. For example, many catalysts can be arranged to a film side, 
many ion exchange resin can be arranged, consequently a deployment of a catalyst, and **** and the gaseous 
diffusion function of a proton improve, and it becomes what was excellent at the electrode characteristic. It is 
useful also to manufacture of the catalyst bed which has two or more noble metals or precious alloys which 
are the 3rd mode of this invention mentioned above further, for example. The number of times to apply is 
because workability is bad and serves as cost quantity, while the above effect cannot be desired more, if about 
6 times is desirable and exceeds 6 times twice or more. 
[0018] 

[Example] Although the example of the electrode for solid-polymer-electrolyte type fuel cells of this invention 
and its manufacture method is explained with the example of comparison, these do not limit this invention. 
[The example 1 of comparison] the gaseous diffusion layer 1 which shows the paste which was mixed for 50 
minutes and obtained 20g of concentration liquid and 6g of distilled water of 2g of Pt50% support catalysts, 
and 5% (tradename Nafion) solution of ion exchange resin with the planet ball mill to drawing 3 of 80% of 
porosity by the bar coat method ~ applying - 60 degrees C ~ for 10 minutes - drying - further - it 
calcinated for 1 minute by 130 ** and 20 kg/cm2, the catalyst bed 2 was formed, and the electrode 3 was 
[0019] 

[Example 1] In the electrode which consists of the same catalyst bed 2 as the example 1 of comparison, and a 
gaseous diffusion layer 1 beforehand between a catalyst bed 2 and the gaseous diffusion layer 1 The paste 
which was mixed for 50 minutes and obtained 15g of concentration liquid and lOg of distilled water of carbon 
2g and 5% (tradename Nafion) solution of ion exchange resin with the planet ball mill as shown in drawing 1 
is made to intervene, if it puts in another way, this paste will be applied to the gaseous diffusion layer 1, and 
60 degrees C will dry for 10 minutes - it calcinated for 1 minute by 130 degree C and 20 kg/cm2, the 
interlayer 4 was formed, the aforementioned catalyst bed 2 was formed on this interlayer 4 the appropriate 
back, and the electrode 5 was obtained 

[0020] When the relation between voltage and current density was measured on condition that the hydrogen 
gas of the cell temperature of 80 degrees C, and two atmospheric pressure, and the oxygen gas of three 
atmospheric pressure using the electrode of the example 1 of comparison and the electrode of an example 1 
which were manufactured as mentioned above, the result as shown in the graph of drawing 5 was obtained. It 
turns out that the electrode (Ec) of an example 1 excels the electrode (Ea) of the'example 1 of comparison in 
the electrode characteristic so that it may understand in this graph. A catalyst bed does not sink [ the electrode 
of an example 1 ] into a gaseous diffusion layer by existence of an interlayer, and the amount of catalysts does 
not decrease, but this can be conjectured to be because for the catalyst to have been used effectively. 
[0021] 

[The example 2 of comparison] lOg of concentration liquid and 4g of distilled water of 1.43g of Pt30% 
support catalysts, and 5% (tradename Nafion) solution of ion exchange resin it applies to the gaseous 
diffusion layer 1 which shows the paste which mixed for 50 minutes and was obtained with the planet ball 
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mill to drawing 4 of 80% of porosity by the bar coat method, and 60 degrees C dries for 10 minutes it 
calcinated for 1 minute by 130 degree C and 20 kg/cm2, catalyst bed 2' was formed, and electrode 3' was 
obtained 
[0022] 

[Example 2] it applies to gaseous diffusion layer 1' which shows the same paste as the example 2 of 
* comparison to drawing 2 of about 33% of porosity by the bar coat method, and 60 degrees C dries for 10 
minutes - it calcinated for 1 minute by 130 degree C and 20 kg/cm2, catalyst bed 2' was formed, and the 
electrode 6 was obtained When the relation between voltage and current density was measured for the cell 
temperature of 80 degrees C, hydrogen gas, and oxygen gas on condition that the ordinary pressure using the 
electrode of the example 2 of comparison and the electrode of an example 2 which were constituted as 
mentioned above, the result as shown in the graph of drawing 6 was obtained. It turns out that the electrode 
(Ed) of an example 2 excels the electrode (Eb) of the example 2 of comparison in the electrode characteristic 
so that it may understand in this graph. A catalyst bed does not sink [ the electrode of an example 2 ] into the 
gaseous diffusion layer of a blinding state, and the amount of catalysts does not decrease, but this can be 
conjectured to be because for the catalyst to have been used effectively. 
[0023] 

[The example 3 of comparison] The planet ball mill ground 1.43g of Pt30% support catalysts, lOg of 
concentration liquid of 5% (tradename Nafion) solution of ion exchange resin, and 4g of distilled water, and it 
agitated, mixed, and the paste was made, this paste was applied on the electrode substrate of a carbon paper, 
was dried and calcinated, the 40-micrometer catalyst bed was formed, and the anode electrode was obtained. 
[0024] 

[The example 4 of comparison] Pt-Mo33% support catalyst The planet ball mill ground 1.5g, lOg of 
concentration liquid of a Nafion 5% solution, and four cc of distilled water, and it agitated, mixed, and the 
paste was made, this paste was applied on the electrode substrate of a carbon paper, was dried and calcinated, 
the 40-micrometer catalyst bed was formed, and the anode electrode was obtained. 
[0025] 

[Example 3] 1.43g of Pt30% support catalysts, lOg of concentration liquid of 5% (tradename Nafion) solution 
of ion exchange resin, A planet ball mill grinds 4g of distilled water, agitate, mix, and the 1st paste is made. 
Moreover, Pt-Mo33% support catalyst 1.5g, lOg of concentration liquid of 5% (tradename Nafion) solution of 
ion exchange resin, A planet ball mill grinds four cc of distilled water, agitate, mix, and the 2nd paste is made. 
And it calcinated, the 1st 10-micrometer catalyst bed was formed, the 2nd paste was applied on it, it dried, 
and the 1st paste is applied on the electrode of a carbon paper, and the anode electrode was obtained [ it dries 
and / it calcinated, the 2nd 30-micrometer catalyst bed was formed, and ]. 

[0026] It is CO lOOppm at the cell temperature of 80 degrees C about the anode electrode of the examples 3 
and 4 of these comparison, and an example 3. When the hydrogen gas and oxygen gas which are included 
were supplied in 11. / min, and the ordinary pressure, respectively and the relation between voltage and current 
density was measured, the result as shown in the graph of drawing 7 was obtained. It turns out that the anode 
electrode of an example 3 excels the anode electrode of the examples 3 and 4 of comparison in the electrode 
characteristic so that it may understand in the graph of drawing 7 . This is adsorbed in CO by the 1st catalyst 
bed, and the anode electrode of an example 3 can surmise that it is because it became the electrode which CO 
which reaches the 2nd catalyst bed decreased, and the rate of CO poisoning decreased, and was excellent in 
CO-proof nature. 
[0027] 

[The example 5 of comparison] It printed, churning mixture of lOg of concentration liquid and 4g of distilled 
water of 1.43g of Pt30% support catalysts and 5% (tradename Nafion) solution of ion exchange resin was 
carried out for 50 minutes with the planet ball mill, the paste was made, it dried and this paste was calcinated 
so that it might become the amount of Pt support of 1 mg/cm2 at a time on the electrode substrate of a carbon 
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paper, and the electrode for solid-polymer-electrolyte type fuel cells was obtained. 
[0028] 

[Example 4] The same paste as the example 5 of comparison was made, on the electrode substrate of a carbon 
paper, this paste was printed, was dried and calcinated in 3 steps, the catalyst bed of the amount of support of 
Ptl mg/cm2 was formed, and the electrode for solid-polymer-electrolyte type fuel cells was obtained. 
[0029] 

[Example 5] Carry out churning mixture of 6g of concentration liquid and 7g of distilled water of 1.43g of 
Pt30% support catalysts, and 5% (tradename Nafion) solution of ion exchange resin for 50 minutes with a 
planet ball mill, and the 1st paste is made. Moreover, the same paste as the example 5 of comparison was 
made as the 2nd paste, on the electrode substrate of a carbon paper, these 1st pastes and the 2nd paste were 
printed a total of 4 times by a unit of 2 times, were dried and calcinated, the catalyst bed was formed, and the 
electrode for solid-polymer-electrolyte type fuel cells was obtained. 

[0030] Although the thing of the example 5 of comparison had partial ablation when these electrodes for 
solid-polymer-electrolyte type fuel cells were inspected, the thing of examples 4 and 5 did not have ablation 
and did not have a big crack, either. A result with which the thing of the example 5 of comparison cannot 
measure the cell temperature of 80 degrees C, hydrogen gas, and oxygen gas at all, but the thing of an 
example 4 and an example 5 indicates it to be for them to the graph of drawing 8 when the relation between 
the voltage of these electrodes for solid-polymer-electrolyte type fuel cells and current density is measured on 
condition that 11. / min, and an ordinary pressure, respectively was obtained. It turns out that the electrode for 
solid-polymer-electrolyte type fuel cells of an example 5 is excellent in the electrode characteristic with the 
example 4 so that it may understand in the graph of drawing 8 . 
[0031] 

[Effect of the Invention] In the electrode for solid-polymer-electrolyte type fuel cells by which the catalyst 
bed according [ the 1st mode of this invention ] to a catalyst, ion exchange resin or a catalyst and ion 
exchange resin, and a water-repellent resin is formed on a gaseous diffusion layer between the aforementioned 
catalyst bed and a gaseous diffusion layer It is the electrode for solid-polymer-electrolyte type fuel cells 
(claim 1) characterized by preparing an interlayer. the 2nd mode of this invention In the same electrode for 
solid-polymer-electrolyte type fuel cells, it is the electrode for solid-polymer-electrolyte type fuel cells (claim 
3) characterized by making into 10 - 50% the porosity of the gaseous diffusion layer of the portion which the 
aforementioned catalyst bed approaches. 

[0032] Both modes mean preventing that the gaseous diffusion ability of a gaseous diffusion layer falls, and 
making the most of catalytic activity while the catalyst bed of a fuel cell sinks in into a gaseous diffusion 
layer with a support catalyst, or advances and catalytic activity falls. The catalyst bed side front face of the 
gaseous diffusion layer whose precise porosity is 10 - 50% makes difficult penetration into the gaseous 
diffusion layer of a catalyst bed, and the interlayer located between a catalyst bed and a gaseous diffusion 
layer and its organization hold the catalyst of a catalyst bed in the original's existence position where activity 
is maintained, and prevention ****** of the gaseous diffusion by the blinding of a gaseous diffusion layer 
prevents decline in reaction efficiency, although the aforementioned interlayer may differ even if they are the 
same as the quality of the material of a gaseous diffusion layer, it is desirable that it is what consists of 
carbon, ion exchange resin or carbon and ion exchange resin, and a water-repellent resin (claim 2) 
[0033] Moreover, if porosity is made small and put in another way so that the aforementioned gaseous 
diffusion layer whose porosity of a catalyst bed side front face is 10 - 50% goes to a catalyst bed side, it can 
give inclination to porosity (claim 4) and, thereby, can attain still more suitably reservation of gaseous 
diffusion ability, and suppression of penetration of the gaseous diffusion layer of a catalyst bed. In the same 
electrode for solid-polymer-electrolyte type fuel cells, two or more kinds of the noble metals or the precious 
alloys which were used for the catalyst arrange the 3rd mode of this invention so that kinds may differ in the 
thickness direction of an electrode (claim 5). In this mode, when two kinds of noble metals or the precious 
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alloy to be used demonstrates separately each function which it has, the maximum practical use of the 
performance of the catalyst which was not able to be attained conventionally is carried out, and improvement 
in a catalyst utilization factor is attained. 

[0034] For example, this mode can be suitably used as an object for the anodes of a fuel cell (claim 6), it is 
arranged so that the platinum and/or ruthenium catalyst concentration by the side of the diffusion layer of the 
gas of a catalyst bed may become high, and it is arranged so that the platinum system alloy-catalyst 
concentration by the side of the film of the aforementioned catalyst bed may become high, and it is arranged 
so that the kinds of the noble metals which serve as a catalyst in the thickness direction of a catalyst bed, or 
precious alloy may differ. Since the fuel with which CO concentration which carries out poisoning of this 
platinum system alloy catalyst in order to contact, the platinum system alloy catalyst to which the fuel supplied 
from a gaseous diffusion layer side contacts the platinum and/or the ruthenium catalyst in which CO 
adsorption capacity was excellent first, and promotes a fuel cell reaction after that in this electrode fell 
participates in a reaction in a catalyst bed, the amount of catalyst poisoning can decrease sharply as compared 
with the former, and an efficient fuel cell reaction can be advanced. Although the platinum and/or the 
ruthenium catalyst for the aforementioned CO adsorption treatments are excellent in CO adsorption-treatment 
ability and the catalysis is inferior to a platinum system alloy catalyst about advance of a fuel cell reaction, 
since it is considerably separated from the reaction point even if it exists instead of platinum system alloy 
catalysts being the aforementioned platinum and/or a ruthenium catalyst temporarily, the contribution to a 
reaction is slight and its contribution to the reaction by CO adsorption treatment by this invention is larger for 
whether it being **. 

[0035] The suspension which contains a catalyst, ion exchange resin or a catalyst and ion exchange resin, and 
a water-repellent resin in the same electrode for solid-polymer-electrolyte type fuel cells is applied on an 
electrode substrate, and the 4th mode of this invention dries and is the manufacture method of the electrode 
for solid-polymer-electrolyte type fuel cells characterized by repeating calcinating two or more times and 
forming an electrode catalyst bed (claim 7). If the suspension which consisted of different mixed ratios 
according to this mode is applied (claim 8), the catalyst bed which has the different catalyst concentration or 
different component concentration in the thickness direction of a catalyst bed can be manufactured. The 
catalyst bed which has the catalyst metal of a different kind in the thickness direction of a catalyst bed etc. 
when the suspension constituted using a different raw material according to the **** method is applied (claim 
9) can be manufactured, if it puts in another way, the optimal catalyst bed according to various demands can 
be formed in the thickness direction of a catalyst bed, and the electrode excellent in the electrode 
characteristic can be obtained. Furthermore, in this mode, since the amount of the suspension applied at once 
decreases and the thickness becomes thin, a crack with it cannot enter easily, it is uniform and a catalyst bed 
without distortion can be manufactured. [ the small therefore distortion by the contraction at the time of 
dryness and ] [ big ] 



[Translation done.] 
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